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TECHNICAL  NOTES 


N-1763 

Initial  Feasibility  Study  and  Budget  for  a  Hazardous  Waste  Incinerator 
at  Pearl  Harbor  Naval  Shipyard ,  Jan  1987,  William  Powers,  CHMM  and 
Richard  Lee,  PhD  (public  release) 

Spurred  by  increasing  regulatory  restrictions,  rising  costs  for 
transport  and  disposal,  and  the  lack  of  suitable  hazardous  waste  dis¬ 
posal  sites  in  Hawaii,  Pearl  Harbor  Naval  Shipyard  (PHNSY)  is  consider¬ 
ing  incineration  as  a  potentially  cost-effective  and  desirable  means  of 
disposal.  The  Naval  Civil  Engineering  Laboratory  (NCEL)  at  Port  Hueneme, 
California,  was  accordingly  tasked  with  preparation  of  this  initial 
feasibility  study  and  budget  estimate.  It  is  estimated  that  PHNSY  will 
require  a  rotary  kiln  incinerator  capable  of  handling  4,000  to  8,000  lb/hr 
of  hazardous  waste.  Capital  costs  for  the  physical  plant  were  estimated 
to  range  from  $2,992,000  to  $3,781,000.  Total  operation  and  maintenance 
(O&M)  costs  are  estimated  at  $1,604,000  annually  without  a  heat  recovery 
system.  If  a  heat  recovery  system  (boiler)  is  used  the  O&M  costs  could 
be  reduced  to  between  $1,143,000  and  $97,000  annually.  It  is  estimated 
that  the  payback  for  this  system  will  be  in  the  first  year,  considering 
present  costs  of  disposal. 

N-1764 

Validation  of  Nitronic  33  in  Reinforced  and  Prestressed  Concrete ,  Mar 

1987,  James  F.  Jenkins  (public  release) 

Nitronic  33  stainless  steel  (Trademark  of  Armco  Steel  Corporation) 
has  a  unique  combination  of  high  strength  and  nonmagnetic  properties 
which  make  it  an  excellent  candidate  for  use  as  prestressing  strand  for 
concrete  waterfront  structures  where  the  magnetic  properties  of  the 
carbon  steel  commonly  used  for  prestressing  strand  are  not  acceptable. 
Before  Nitronic  33  stainless  steel  prestressed  concrete  waterfront 
structures  were  constructed,  it  was  necessary  to  establish  the  corrosion 
performance  of  the  Nitronic  33  stainless  steel  in  marine  concrete.  A 
test  plan  was  developed  where  a  series  of  tests  which  compared  the 
performance  of  carbon  steel  to  the  Nitronic  33  stainless  steel  were  to 
be  performed.  The  time  to  initiation  of  attack  was  established  as  the 
critical  parameter  for  the  evaluation  of  the  test  results.  In  each 
test,  corrosion  of  the  carbon  steel  initiated  prior  to  the  initiation  of 
the  corrosion  of  the  Nitronic  33  stainless  steel.  In  addition,  previously 
emplaced  full-scale  pier  pilings  with  both  carbon  steel  and  Nitronic  33 
stainless  steel  prestressing  were  inspected.  The  corrosion  activity  of 
the  Nitronic  33  stainless  steel  prestressed  piling  was  less  than  that  of 
the  companion  carbon  steel  prestressed  pilings. 

It  was  concluded  that  prestressed  concrete  waterfront  structures 
using  Nitronic  33  as  prestressing  strand  should  perform  at  least  as  well 
as  similar  structures  using  carbon  steel  prestressing.  Recommendations 
for  additional  work  to  evaluate  possible  differences  in  inspection, 
maintenance,  and  repair  techniques  required  for  Nitronic  33  stainless 
steel  prestressed  concrete  waterfront  structures  are  presented. 


CONTRACT  REPORTS 


CR  87.001 

Economic  Analysis  for  Recycling  Plastic  Media:  Final  Report ,  Feb  1987, 
Engineering  Management  Concepts,  Camarillo,  CA,  N00123-85-C-019 1  (public 
release) 

This  report  contains  an  evaluation  of  the  economics  of  recycling 
plastic  media  from  paint  stripping  operations,  the  types  of  recycling 
equipment  available,  and  the  recycling  reqn i rements  needed  to  maintain 
an  effective  media  size.  Specific  results  include:  At  least  30%  of  the 
plastic  media  must  be  recovered  to  reach  the  economic  break-even  point 
for  plastic  media  blasting  versus  chemical  stripping;  recycling  equip¬ 
ment  must  be  able  to  return  at  least  38%  of  the  media  to  the  blasting 
pot  to  achieve  a  30%  recovery  rate  (because  the  media  is  used  several 
times);  gravity  separators,  vibrating  screens,  cyclone  separators,  and 
mechanic  air  separators  can  achieve,  the  38%  recycling  rate;  and  media 
smaller  than  60  mesh  will  not  strip  point  and  should  be  removed  from  the 
recycled  media. 

CR  87.004 

Algorithms  for  the  Integration  of  Inelastic  Constitutive  Equations 
Including  Rate  and  Damage  (short  title ),  Feb  1987,  Thomas  J.R.  Hughes, 
903  Cottrell  Way,  Stanford,  CA,  N68305-5070-401 5  (public  release) 

Algorithms  for  integrating  general  classes  of  inelastic  consti¬ 
tutive  equations  are  described.  The  procedures  reduce  to  the  classical 
radial-return  algorithm  for  J  -flow  theory  and  include  extensions  to 
isotropic  elastic  damage  and  Perzyna-type  viscoplasticity.  The  meth¬ 
odology  is  applied  to  the  cap  model,  which  is  useful  for  simulating  the 
response  of  soils  and  concrete,  and  a  uniquely  simple  and  effective 
algorithm  is  developed  which  corrects  shortcomings  of  previous  implemen¬ 
ts  t  i  ons . 

CR  87.007 

Plastic  Media  Blasting  Monitoring  at  Rill  APB,  ITT  and  MARP,  Pensacola , 
PL:  Pinal  Test  Report,  Feb  1987,  Engineering  Management  Concepts, 
Camarillo,  CA,  N00 1 23-85 -D- 109 1  (limited  release) 

The  monitoring  at  Plastic  Media  Blasting  (PMB)  facilities  was 
centered  on  the  collection  and  analysis  of  data  to  investigate  the 
safety  of  PMB.  Data  was  collected  for  a  small  blast  cabinet,  commonly 
referred  to  as  a  "glove  box,"  and  for  a  blast  facility  large  enough  to 
accommodate  an  aircraft.  Data  were  collected  in  dust  and  metal  concen¬ 
trations  in  the  airborne  and  waste  dust  and  in  noise,  temperature,  and 
ventilation  rates.  Recommendations  on  safety  equipment,  safety  stan¬ 
dards,  and  ventilation  rates  are  given. 
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CR  87.008 

A  Consistent  Finite  Element  Formulation  of  Nonlinear  Frictional  Contact 

Problems ,  Mar  1987,  Jiann-wen  Ju,  Robert  L.  Taylor,  Louis  Y.  Cheng, 
Department  of  Civil  Engineering,  University  of  California,  Berkeley, 
N62S83/86  MT  167  (public  release) 

A  perturbed  I.agrang i an-based  variational  formulation  is  proposed 
for  the  finite  element  solution  of  fully  nonlinear  frictional  contact 
problems.  In  the  spirit  of  an  operator  splitting  methodology,  an 
analogy  exists  between  the  proposed  treatment  for  the  stick-slip  motion 
and  the  corresponding  treatment  in  elastoplasticity . 

Within  the  context  of  discrete  formulations  arising  from  a  finite 
element  approximation,  explicit  expressions  for  the  frictional  consis¬ 
tent  contact  tangent  stiffness  and  residual  are  derived  from  variational 
equations  by  using  a  consistent  linearization  pr{ cedure  for  both  the 
sliding  and  adhesion  phases.  The  consistent  tangent  operator  is  always 
nonsymmetric  for  the  case  of  frictional  sliding  owing  to  the  nature  of 
the  Coulomb  s  friction  law  employed. 

For  two-dimensional  applications,  a  three-node  contact  element  is 
employed  in  the  finite  element  discretization.  Numerical  examples  are 
also  presented  that  illustrate  the  performance  of  the  proposed  formula- 
t  i  on . 
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